INTRODUCTION
Maize (Zea mays L.) is considered the third most important crop in Egypt and the world because it is used for food, feed and raw materials for some industries. In Egypt, there is a gap between production and consumption of this crop, especially during the last two decades. Field Crops Research Institute, Agricultural Research Center, produced high yielding hybrids (single and three way crosses) suited to summer environmental conditions at different locations under recommended improved cultural practices. Significant differences were detected among maize hybrids in growth, earliness, grain yield and yield attributes (Abo-Shetaia et al., 2000; Hassan, 2000; Griesh and Yakout, 2002; Bruns and Abbas, 2005; Azam et al., 2007; El-Galfy et al., 2009; Gouda et al., 2009; Mirdad et al2010 and Alias et al., 2010) .
Regarding sowing date, it is well known that sowing date of maize is dependent on the climatic conditions prevailing in the crop growing area. Several researchers pointed out that the highest values of growth, grain yield and most yield attributes were obtained from May to first half of June plantings as Sharaan et al. (2002) , Tarrad et al. (2006) , Law-Ogbono and Remison (2009 ), Beiragi et al. (2011 ), Koca and Canavar (2014 ), Franco et al. (2016 and Zhou et al. (2017) .
The objective of the present investigation was to study the productivity of four maize hybrids under different sowing dates.
MATERIALS AND METHODS A field experiment was conducted at the Experimental Farm, Faculty of Agriculture (SabaBasha), Alexandria University, Egypt, during 2017 summer season to study growth and productivity of four maize hybrids under different sowing dates using split plot design in three replications. The experiment included four sowing dates, i.e., 15/4, 15/5, 15/6 and 15/7 that were randomly arranged in the main plots, while four maize hybrids namely Single crosses (S.C. 10 and S.C. 168) and three way crosses (T.C. 310 and T.C. 352) were allocated in the sub-plots. Each plot consisted of five rows of 3 m length and 0.7 m width. At harvest, five guarded plants were randomly chosen to measure plant height (cm), ear height (cm), ear leaf area (cm 2 ), ear length (cm), number of rows/ ear, grains weight/ ear (g), 100-kernel weight (g) and shelling percentage, while grain yield (t/ fed) that calculated from the three inner rows after 110 days.
The collected data were statistically analyzed according to Steel and Torrie (1980) . Least Significant Difference (L.S.D. 0.05 ) was used to compare the differences between treatment means.
RERSULTS AND DISCUSSION

Effect of sowing date:
The studied four monthly dates of sowing, between mid April to mid July, significantly affected all growth characters, grain yield and its attributes (Tables 1 and  2 ). Results presented in Table ( 1) revealed that early sowing date (mid April) produced significantly tallest plants (242.30 cm) and largest ear leaf area (880.38 cm 2 ), however maize sown in (mid May) showed the highest ears compared with the latest sowing date (mid July). Increasing percentages of the three growth characters over the latest sowings were (24.55%, 11.60% and 7.07%), respectively. With respect to sowing dates effect on maize grain yield and its attributes, data presented in Table ( 2) pointed out that growing maize in the second sowing date (mid May) produced the tallest ears (26.31cm), highest number of rows/ ear (14.62), kernels/ ear (200.11), 100-kernel weight (33.26 g), shelling percent (83.68%) and grain yield (3.64 t/ fed.). However, the latest sowing date (mid July) showed the lowest values of the abovementioned traits. That might be due to that late sowing decreased the effective rate of grain filling, shortened the effective duration of grain filling and plant growth rate during grain filling was slower because of low daily incident radiation and radiation use efficiency (Cirilo and Andrade, 1995) . They, also added that there were no differences in the number of endosperm cells formed among sowing dates, thus the potential capacity of kernels to accumulate assimilates did not contribute to the low final weight observed in later plantings. Franco et al. (2016) and Rah-Khosravani et al. (2017) for grain yield.
Effect of genotypes:
Concerning the differences between maize hybrids for studied growth characters, results in Table ( 1) demonstrated that, single hybrids, generally, had taller plants, lower ear height and higher ear leaf area than the three way crosses, and there were differences within each group of crosses. Results presented in that table showed that (S.C. 10) had the tallest plants (233.68 cm), highest ear leaf area (891.24 cm 2 ) and lowest ear height (150.34 cm) followed by the yellow grains S.C. 168. Conversely, both three way hybrids had shorter plants, lower ear height and ear leaf area. These results agreed with those reported by Shalaby et al. (1994) , Att-Allah (1996) , Radwan (1998), Said and Gaber (1999) On the other hand, data of grain yield and yield components of the studied maize genotypes are presented in Table ( 2). Results in that table showed that there were significant differences between the studied single crosses and the three way crosses and within each cross type, where crosses with white grains were significantly higher in grain yield and yield components than those of yellow grains. Abo-Shetaia et al. (2000) , Hassan (2000) and Griesh and Yakout (2002) reported the same trend of results. Means followed by the same letter(s) within the same column are insignificantly different at 0.05 level of probability. * and ** significant at 0.05 and 0.01 probability levels, respectively. Gouda et al., 1998; Mowafy, 2003; Azam et al., 2007 and Abdel-Maksoud and Sarhan, 2008) .
Interaction effect:
The data listed in Table ( 3) present the significant interactions between the two studied factors detected for some growth character, grain yield and yield attributes.
With respect to growth traits, results indicated that sowing S.C.10 in mid April had the tallest plants (254.23 cm) and largest ear leaf area (946.13 cm 2 ). However, sowing the same cross in mid May produced the highest kernels weight/ ear (212.87 g), 100-kernel weight (34.97 g) besides sowing S.C. 168 in mid April (34.68 g), shelling percentage (85.62%) and grain yield (4.0 t/ fed.). However, S.C. 168 produced the tallest ears (28.03 cm) when it was sown in mid May.
It could be concluded that, late sowing dates (mid June and July) had a negative effect on both single and three way crosses, and that could be attributed to unfavourable climatic conditions, especially air temperature, low daily incident radiation and radiation use efficiency. Also, sowing single crosses, especially white grains, in mid May produced the highest grain yield and yield attributes.
